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Background

* In 2016, unrestrained passenger vehicle
occupant fatalities increased by 4.6
percent, from 9,968 to 10,428 (+460).

« Among passenger vehicle occupants killed in
2016, almost half (48%) were unrestrained

« Seat belt use in 2017 dropped to 89.7
percent, down from 90.1 percent in 2016

«  MAP-21 modified US Code to permit seat
belt interlocks as a compliance option
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Seat Belt Assurance Systems: Research Objectives
and Approach

« Objective: Collect and interpret data related to seatbelt assurance systems:
— System effectiveness
— User acceptance
— Unintended consequences

» Approach
— Field operational test
« Part-time seat belt users
» Collection of objective driving data through naturalistic driving data
» Collection of subjective data through a survey questionnaire

4 NHTSA



® [ A 55

Experimental Design

*  Mixed Design
— Two seat belt assurance systems
» Vehicles with transmission interlock

(Geperal MOtOI’S) e Baseline_SystemA Baseline_SystemB
* Vehicles with speed limiter (BMW)

BMW System (A) GM System (B)

SystemA SystemB
— 48 subjects
» System condition (one week of 3 SystemA SystemB
baseline, two weeks of treatment) # of

« Belt user group (Frequent seat belt participants n=24 n=24
users, Infrequent seat belt users)
* Gender (Male, Female)

» Age (Younger, Middle-aged)

5 NHTSA
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Test Vehicles with Speed Limiter Assurance (BMW)

2014 BMW X5

* Prevent vehicle with unbelted driver/passenger
from driving faster than 15 mph;

* The system will issue continuous aggressive
seatbelt reminder, acoustic and optical warning
in central display;

* When the assurance system is activated and
drivers remain unbelted, speed will be reduced
automatically to 15 mph at a certain
deceleration level after a certain period of
warning time;

» Both visual and auditory signals will be issued to
drivers by the seatbelt assurance system.

=3 Seatbelt Assurance System

Please fasten safety belt!

LIMITERONIN12s
LIM if speed below 15mph
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Test Vehicles with Transmission Assurance
(General Motors)

2014 Chevrolet Cruze

Prevent drivers from shifting into gear if
driver/front passenger is unbelted;

Sensors used for driver side are buckle, brake,
and transmission status. Sensors used for
passenger side include buckle and seat
occupant;

The basic or enhanced seat belt reminder in
these vehicles (baseline condition for this
vehicle) have both visual and audio warnings;

Both visual and auditory signals will be issued to
drivers by the seatbelt assurance system.

NHTSA
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Recruitment and Eligibility

* Recruitment
— Posted flyers (e.g., local community colleges, bars)
— Ads online (e.g., UM’s clinical research study site)
— Subject pool from previous UMTRI field studies
— Initial screening over the phone

» Eligibility criteria
— Valid Michigan driver’s license
— Self-report being part-time or non-seatbelt user
— Driven for at least 2 years and currently driving at least 5 days per week

— Check their first week of driving data to validate if they are qualified for
continuing with the treatment week

9 NHTSA






® [ A 55

Results: Data Reduction
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A total of 6,254 valid trips were identified, representing 1,785.6 hours
48 drivers were divided into two groups with half of the participants

classified as “Frequent Seat Belt Users” while the other half classified as
“Infrequent Seat Belt Users” (though all were part-time users)

SBAS

Speed Limiter System
Speed Limiter System
Speed Limiter System
Speed Limiter System
Transmission Interlock System
Transmission Interlock System
Transmission Interlock System
Transmission Interlock System

Treatment

Baseline
Baseline
Treatment
Treatment
Baseline
Baseline
Treatment
Treatment

Belt-user group

Frequent-belt user
Infrequent-belt user
Frequent-belt user
Infrequent-belt user
Frequent-belt user
Infrequent-belt user
Frequent-belt user
Infrequent-belt user

# of valid trips | Driving hours = # of participants

15 (6 male, 9 female)

12 (6 male, 6 female)

9 (5 male, 4 female)
12 (5 male, 7 female )

NHTSA
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Results: Percentage of unbelted moving time

Total unbelted time when the car was in motion

% of unbelted motion time = _ _ _
Total time when the car was in motion

« Significant interaction effect between
treatment and belt-user group F(1,44)=19.9,
p<0.01)

» Significant treatment period effect
(F(1,44)=30.94, p<0.01).

— 24.1 percent during baseline
— 10.7 percent during treatment

* No main effect of SBAS type was observed
(p>0.05).

— 16.5 percent for speed limiter group

— 19.4 percent for transmission interlock
group’
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Results: Percentage of unbelted trips

Total number of trips with unbelted behavior when the car in motion

% of unbelted trip with motion = _ , _
vl 2 Total number of trips with motion

« Significant interaction effect between
treatment and SBAS type (F(1,44) =7.1, p<0.05)

» Significant treatment period effect
(F(1,54)=25.2, p<0.05)
— 77.6 percent during baseline
— 57.8 percent during treatment
»  Significant SBAS (F(1,41)=4.8, p<0.05)
— 72.6 percent for speed limiter group

— 77.1 percent for transmission interlock
group
»  Significant belt-user group (F(1,41)=18.2,
p<0.05)
— 77.1 percent for infrequent belt users
— 58.4 percent for Frequent belt users

m Speed limiter ™ Transmission interlock

Baseline Treatment
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Results: System Cheating Strategy

Two main defeating methods were observed:
— Buckling the belt before entering the vehicle and then |
sitting on it; !
— Waiting out the transmission interlock timer
» Three drivers tricked the SBRS during baseline period driving
» Eight drivers tricked the SBAS by not using the seat belts
appropriately:
— Five were from the transmission interlock system group
— Three were from the speed limiter group
— All infrequent-belt users

»  Drivers from the transmission interlock group are about 2.5
times more likely to cheat than the drivers from the speed 5.1
limiter group

» Drivers were 3 times more likely to cheat during treatment
condition than during baseline condition

14 NHTSA
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Conclusions and Discussions
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Significant system effects observed for both SBAS with an average of 14.4% increase
in seat belt use while the vehicle was moving, or about 19.8% increase of belted
trips from baseline to treatment condition

This effectiveness was more pronounced for infrequent belt users than for frequent
belt users

Comparative differences between the two SBAS systems were observed with
different measures:

— The decrease in the percentage of unbelted trips (between treatment and
baseline driving) for the speed limiter group was much less than for the
transmission interlock group

— Similar reductions in the percentage of unbelted driving time were observed
for both SBAS groups

NHTSA
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Conclusions and Discussions

16

Two main system-defeating or “cheating” strategies were observed, pre-buckling
then sitting on the seat belt and waiting out the transmission interlock timer

All eight drivers who showed any SBAS cheating behavior were infrequent belt users

Drivers from the transmission interlock group tended to be more likely to “cheat”
the SBAS than drivers from the speed limiter group

The SBAS may induce more cheating behavior
Generally high levels of user-acceptance were observed

Countermeasures for system defeating behavior are not available in either vehicle
platform

NHTSA
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Drunk Driving: The Problem and Opportunity

— Drunk driving remains a deadly problem
— Costs approximately 10,000 lives and $194 billion each year in the U.S.

— If driver BACs can be limited to less than 0.08 — the legal limit in all
50 states — approximately 7,000 lives could be saved annually

U.S. DRUNK DRIVING DEATHS

12,000
w When DADDS Technology
10,000 is Fully Adopted
8,000
6,000

4,000 ‘ ‘ ‘

2,000
2008 2009 2010 2011 2012 2013 2014

Source: NHTSA / Department of Transportation
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The DADSS Solution

» The first-of-its kind technology will detect when a
driver is intoxicated with a BAC at or above 0.08
and prevent the car from moving

* Made available as a safety option in new vehicles,
much like automatic braking, lane departure
warning and other advanced driver assist vehicle
technologies

- dadss
« Fast, accurate, reliable and affordable technology ét:‘: Driver Alcohol Detection
that will not affect normal driving behavior

» Two options are being explored for vehicle
integration

18 NHTSA
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Public-Private Partnership
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ACTS ﬂ

A Cooperative Research Initiative

BMW Group FCA m

HYLNDAI ~. | & ALY

™ KIA MOTORS
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Where We Began & Where We Are Now

Breath-Based
System:

85% decrease in size

Touch-Based System:

93% decrease in size
Multiple laser sensors

21 NHTSA
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DADSS Performance Specification

» Federal Register Vol. 58 No. 179 »  Prototypes evaluated against the following
— Uses a Breath Alcohol Sample Simulator performance specifications:
(BASS) — Measure from 0.01% to 0.12% BAC
— Produces consistent vapor concentration — Measurement time = 325 milliseconds
— Alcohol reference solutions prepared — Accuracy and Precision
gravimetrically (+3%) — 0.07%-0.09% BAC > +0.0003% BAC

— Temperature regulated to ensure
reproducible results of each “breath

DADSS 58 FR 48705 DADSS 58 FR 48705
. Precision .
0.010 - 0.050 . . . .

0.050 - 0.070
0.070 - 0.090 ) ; . . High accuracy but High precision but
>0.090 low precision low accuracy

More accurate calibration source required for DADSS program

22 NHTSA
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DADSS Technology Readiness Assessment

#Basic principles observed and reported

Levels are staggered since advancing technological
capability logically progresses ahead of manufacturing.

eTechnology concept or application Manufacturing Readiness Level
formulated

*Proof of concept or key analytical
characteristic 2008 Cooperative

sLaboratory validation of component or Agreement
breadboard

*Basic manufacturing implications identified

eField validation of component or
breadboard

ld demo of subsystem model/prototype

2013 Cooperative

: - reement
eSystem prototype demo in operational Ag

environment

eActual system completed and qualified in
test and demo

eActual system proved in successful end-use
operation

¢Full production process qualified for full
range of parts

sFull production process qualified for full
range of parts and full metrics achieved

NHTSA






(5] N

What DADSS Has Accomplished

— 11 patent applications worldwide

25 NHTSA
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Timeline

Human subject tests in social setting

April 2016 2016 (Q3) 2017 (Q3) Late 2017/Early 2018

Testing begins on Field operational Expanded field Commerdal
one research Adjust testing begins on 9 Adjust operational testing on feasibility
vehide technology based research vehicles technology based 30+ research vehides
on findings on FOT findings

Continue testing latest technologies in lab settings

28 NHTSA
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DADSS Focus Groups and Survey

* Objectives

* Help inform in the development of strategic
communications and consumer acceptance efforts

*  Methodology

* Conducted eight (8) focus groups among 72
respondents in October 2014

* Conducted a national online survey among N=1,006
adults age 21 or older.

— N=506 parents/guardians of children ages 14-
yALR

— N=500 social to heavy drinkers
— N=500 new motor vehicle buyers

NHTSA
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Respondents have a very positive reaction to the
technology

Reaction to Description of the New Technology (0—100 scale) — National Survey

100 —Very Positive

Adults Age 21 or Older

Parents of Kids 14-20 50 — Neutral

Social/Heavy Drinkers

New Buyers

0 —-Very Negative

PUBLIC OPINION
STRATEGIES

a1 NHTSA
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Broad Coalition
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COALITION SUPPORT FOR THE ROADS SAFE ACT

Tuly 19, 2011

AAA

Advocates for Highway and Auto Safety

Alliance of Automobile Manufacturers

Allstate Insurance

American Academy of Pediatrics

American Association of State Highway and
Transportation Officials

American Automotive Policy Council

American Highway Users Alliance

American International Automobile Dealers
Association

American Trucking Associations

Association of Global Automakers

Distilled Spirits Council of the United States

Governors Highway Safety Association

MADD

National Association of Minority Automobile Dealers

National Beer Wholesalers Association

National Organizations for Youth Safety

National Safety Council

Nationwide Insurance

Safe Kids USA

State Farm Mutual Insurance Company

The Century Council

Wine and Spirits Wholesalers of America

NHTSA
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New Partners

34

In December 2016, Virginia became the first state to
enter into a voluntary partnership with the DADSS
program as federal and Virginia state officials
announced $5.1 million in funding to help further
develop and deploy DADSS.

The state will be involved at various levels, from
manufacturing and vehicle integration, to field
operational tests, as well as public awareness and
acceptance.

States are a natural partner for the deployment of
the technology across the country, and we look
forward to working with Virginia officials in 2017.

NHTSA
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What Comes Next

« Improve speed, accuracy and precision
* Reduce size and cost

» Conduct real world tests for reliability and
durability

« Anticipate and prevent circumvention

3 NHTSA
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